Expression of adenylyl cyclase-4 (AC-4) in Y1 and forskolin-resistant adrenal cells.
Forskolin-resistant mutants of a mouse adrenocortical cell line present a complex phenotype in which adenylyl cyclase (AC) is resistant to activation by forskolin and by ACTH. ACTH-resistance results from a defect affecting transcription of the ACTH receptor and can be overcome by transfecting mutant cells with expression vectors encoding G beta/gamma. Forskolin-resistance results from an AC-4 deficiency. We now demonstrate that the AC-4 deficiency in forskolin-resistant mutants results from a transcription defect affecting the promoter activity of the AC-4 gene. Furthermore, the underlying defect leading to AC-4 deficiency and forskolin-resistance can be overcome by transfection of mutant clones with expression vectors encoding G beta/gamma. These data support our hypothesis that AC-4 is a preferred target of forskolin action in Y1 cells, demonstrate novel roles for G beta/gamma in gene expression and indicate that a common underlying defect, suppressible by G beta/gamma, accounts for both the resistance to ACTH and to forskolin.